In July, 1945, a new form of monthly sickness return was introduced in the Royal Navy. The return called for counts of those men who were on the sick list, i.e., incapacitated by sickness, and of those on the attending list, i.e., with minor ailments who only attended the sick bay for treatment. It was expected that the attending list figures might be more closely related to living conditions than those for more serious illness necessitating absence from duty.
The first review of these returns (Roberts, 1948) , covering the period August, 1945 , to July, 1946 showed clearly the value of the attending list figures, and the sickness return was amended to require the inclusion of a record of the air temperature on the upper deck at noon.
The next examination, covering the period from October, 1948 , to September, 1949 (Ellis, Smith, and Underwood, 1952) , showed the value of the records of air temperature. When the returns from all stations were grouped together it appeared that the percentage of a ship's company on the attending list increased as the weather became hotter, and especially when the upper deck temperature exceeded 80°F. It was not clear whether variations in the numbers on the attending list were in some measure due to factors other than climate, such as station, or class of ship, so it was decided to make a further examination when more returns had been amassed.
In the present study, which covers the four years between October, 1948, and September, 1952, an examination has been made of the question whether the relation between minor sickness and climatic temperature is to be found in all classes of ship and on all foreign stations.
The Sickness Returns
About 12% of all the monthly sickness returns received contained obvious errors or could not be readily classified, and these were discarded. The remaining 1,855 were classified in respect to station thus:
Air temperature measurements were given in 1,806 returns. Of these, 1,608 could be assigned to a particular station, the The returns from all other ships when grouped for each station separately showed a rise in the incidence of skin disease with increase of climatic temperature. At temperatures above 750 F. the incidence of skin disease was much higher in the Persian Gulf than on any other station, while on the South Africa station the incidence of skin disease was generally somewhat higher than on the remaining stations other than the Persian Gulf. However, only 28 returns were received from the Persian Gulf, so that when the figures for all stations are combined the average incidence is affected only slightly by the inclusion of those returns. Fig. 1 shows the incidence of skin disease in the various classes of ship irrespective of station. The general rise in incidence with increase in temperature is shown, although there is some variation of incidence between classes.
Further grouping of these results yields the curve, included in Fig. 2 , which shows the general trend of the incidence of skin disease in relation to climatic temperature. Since the numbers on the attending list were determined weekly, the increase at the higher temperatures could be due to more men requiring medical attention, to a greater need for repeated attendances, or to both these causes.
Injuries.-A similarly detailed examination of the incidence of injuries was made. When for the different stations and classes of ship the incidence of injuries was plotted against climatic temperature no consistent relation with temperature was found, but there appeared to be a tendency for the incidence to increase in the hottest climates. The result of grouping the available returns from all ships except maintenance and depot ships is included in Fig. 2 .
All Causes. -Fig. 2 , which summarizes the returns from all ships other than maintenance and repair ships on all stations, shows the percentage on the attending list from all causes, and also the percentage due to the five separate disease groups in relation to upper deck temperature. The figure represents the general trend of minor sickness in H.M. ships, although in some classes, e.g., cruisers and frigates, and on some stations, e.g., the Persian Gulf and South Africa, the incidence at any temperature is likely to be higher than that indicated by the curve. There is a steady increase in minor sickness as the temperature rises. The increase is most noticeable in respect of skin disease and to a less extent in " all other diseases ", while with injuries the rise is only slight. With skin disease and with total sickness a pronounced increase occurs when the climatic temperature exceeds 800 F., and when 900 F. is exceeded the increase is very striking, although it is to be noted that the number of observations at temperatures above 900 F. is small. Dysenteries normally account for but a small number of men on the attending list (0O 1 %), but the proportion increased to about 0-3 % in tropical weather. In cold weather upper respiratory diseases tend to increase, and a slight increase in the other disease groups, with the exception of dysenteries, is seen in very cold weather.
The composition of the total attending list at (Ellis, 1945) showed that on the average, in ships in the tropics, the internal air temperature was 80 F. above the outside air temperature, the wet-bulb depression was about 90 F., and the air speed about 90 ft. per min. Using these average values it can be computed that the general relation between the effective temperature on mess decks and the air temperature on the upper deck was that shown by the line in Fig. 3 , in which the individual points represent the average values for various ships.
Of particular interest in this discussion are effective temperatures between 800 F. and 860 F. According to Fig. 3 these effective temperatures would be reached on mess decks with external air temperatures of about 78°F. and 850 F. respectively. These two temperatures have been indicated in Fig. 2 during the war when ships were blacked out, whereas our returns relate to peace-time conditions. With a given upper deck temperature the temperature within a ship is therefore likely to be somewhat lower than in a similar ship during war. Yet even if the internal effective temperatures of 800 and 860 F. are associated with external air temperatures of, say, 800 and 870 F., the general conclusion is unaltered. Effective temperatures exceeding 800 F. are highly undesirable.
Effect of Air-conditioning on Minor Sickness in Sloops.-The direct comparisons which have been made between the incidence of sickness in individual sloops in the Persian Gulf before and after airconditioning have shown clearly that with similar external conditions sickness was reduced considerably when the living spaces were air-conditioned. However, those comparisons give no indication of either the range of climatic conditions experienced in the Gulf during the course of a year, or of the incidence of sickness, and the effect of air-conditioning on it, at the different seasons. Hence they do not indicate fully the severity of living conditions in the Persian Gulf or the amelioration that results from air-conditioning. This information can be obtained by combining the figures relating to the two sloops (Table 3) . Table 3 shows the average climatic conditions observed at noon for each month of the year. It also shows for two-monthly periods the incidence of minor sickness before and after the air-conditioning of the living spaces. The high percentage of the ships' companies who during the hottest months were compelled to go to the sick bay for treatment for skin diseases when there was no air-conditioning reflects the severity of the conditions that prevailed. After air-conditioning had been installed the number of men who required treatment for skin diseases was greatly reduced, and it is reasonable to suppose that the much larger percentage of the men who had earlier suffered from prickly heat, but not badly enough to warrant going to the sick bay, must also have been much reduced as a result of air-conditioning.
Ventilation Standards and Incidence of Minor Sickness.-In view of the relation between minor If minor sickness is to be reduced appreciably when ships serve on foreign stations it seems that air-conditioning of the living spaces, and of the working spaces where possible, will be needed. An impression of the reduction in minor sickness which might be expected to result from the air-conditioning of living spaces can be gained from inspection of Fig. 2 . It may be argued that the numbers on the attending list would be lowered only by perhaps 2% of the ship's company, and that this is but a small proportion. Yet such an argument can be misleading, for besides those who attend the sick bay many men suffer from skin diseases in hot weather who are not driven to seek attention.
For every man attending the sick bay from this cause many more will probably be very uncomfortable with prickly heat. Hence a statement that 5 % of the ship's company were on the attending list with skin disease gives an inadequate notion of the discomfort that was being experienced. If the 5 % could be reduced to, say, 2i %, far more than 2j % of the ship's company would be likely to gain considerable relief, and all would undoubtedly be far more comfortable.
Summary
Increased minor sickness during hot weather is seen on all stations and in all classes of ship which it has been possible to examine. When the climatic temperature at noon was about 600 F. 3 % of the ship's company were on the attending list. This proportion increased to 5 % at 800 F., and to about 9 % when the temperature was above 90°F. Except in the Persian Gulf air temperatures above 900 F.
were rare.
In the Persian Gulf the effect of air-conditioning sloops was striking. The attending list figures decreased from about 11 % to about 7 % of the ships' companies, while the incidence of skin disease was reduced by almost one half.
It is estimated that the effective temperature on mess decks will reach 800 F. when the external temperature is about 800 F., and the increase of minor sickness at external temperatures above 800 F. supports an earlier opinion that an effective temperature higher than 800 F. in ships is undesirable. 
